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OBJECTIVE: There were three primary objectives of this project:

1) Make visual tracks of migrating whales to validate performance of
a whalefinding sonar developed by Scientific Solutions.

2) Measure target strength (ideally as a function of aspect) of gray
whales

3) Study responses of migrating gray whales to the whalefinding
sonar.

APPROACH:
The technical approach builds upon a well established experimental
setting. This involves mooring a ship near the coastal waters of
California where gray whales migrate during the winter and spring.
Observers on shore use a theodolite to track individual whales or
groups of whales as they migrate past the ship. In the proposed work,
the ship would operate a high frequency whale-finding sonar. The shore
observations both provide ground-truth data tracking the location of
all the whales passing by the ship, and also provide a method that has
proven sensitive for detecting avoidance responses of whales that hear
a sound source.

ACCOMPLISHMENTS:
The field work was planned for January 2003 near Point Buchon
California. Tyack amended his federal permit for scientific research on
marine mammals to include this project, and he briefed the California
Coastal Commission on the research. We assembled a field team to man
two shore stations with theodolites to track the whales. The field
team started collecting baseline whale tracks before the source vessel
appeared, but before the source could operate, Lanny Sinkin of Hawaii
requested from the US 9 th District Court, a temporary restraining order
to prevent testing of the whalefinding sonar. Judge Conti of the 9 th

district issued first a temporary and then a permanent injuction
blocking the proposed research. The judge took issue with process used
by NMFS in issuing the amendment to Tyack's permit. While the initial
permit and an earlier amendment had been accompanied by an
environmental assessment under NEPA, the NMFS Office of Protected
Resources had determined that another EA was not necessary for this
amendment. The judge ruled that all permits and amendments which might
be viewed as controversial were required to be backed up by NEPA
paperwork.

Due to uncertainties about the status of whether the project would be
allowed to proceed, the shore observer team remained on site, and
collected baseline data on the whale migration. The cost of the field
effort thus could not be reduced during the legal proceedings. However,
funds that would have been required for analyses to meet the oriainal
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three objectives was redirected after consulation with the program
manager to analyzing data from previous controlled exposure
experiments.

This challenge not only blocked the proposed research, but also
invalidated Tyack's permit, which was required for other funded
projects as well. The requirements to attend two court hearings, and
the preparation of a new permit, which was required because of the
challenge against the proposed research, consumed considerable funds.

After consultation with the program manager, the remainding funds were
redirected to help support the writing of a paper on controlled
exposure experiments in general, and an analysis of previously
collected data of a series of controlled exposure experiments on sperm
whales using a mid-frequency sonar. There were only four such
experiments, one per year over four years, and the goal of the new
analyses was to extract as much statistical power from each experiment.
Tyack worked with a WHOI/MIT Joint Program Student Ari Shapiro, and
Andrew Solow of the Marine Policy Center at WHOI to develop a
statistical model of how avoidance might scale with received level
during each of these CEEs. The results are very promising and a paper
is nearing completion for submission to a peer reviewed journal. These
new methods promise significantly more statistical power from CEEs,
each of which is expensive and time consuming.

CONCLUSIONS:
The lawsuit prevented the proposed research from being able to reach
conclusions regarding the initial objectives regarding whale-finding
sonars and gray whales. However, the lawsuit resulted in strong
interest on the part of Congress and others, who expressed solid
support for this kind of research. After the field work could not be
carried out as planned, funding was redirected to analysis of existing
data from CEEs of mid-frequency sonar sounds to sperm whales, and to
more general work on controlled exposure experiments. The work to
develop more powerful statistical models of responses of individual
whales to exposures over an hour or so has been successful, and leads
us to conclude that much more response information can be extracted
from individual experiments, greatly expanding their power.

SIGNIFICANCE:
The results of the lawsuit significantly changed the way the federal
government permits research on marine mammals, forcing extensive
analysis and paperwork under NEPA for every permit and amendment. The
year after the research proposed here, the PI of the whalefinding sonar
test redid the experiment without WHOI involvement, was challenged
again in court by the same plaintiffs, and won the case, demonstrating
that the response by NMFS and the researchers involves fully addressed
the issues raised in the earlier case. Congress demonstrated
significant concern about the outcome of the initial case by requesting
a series of testimony, and demonstrated significant support for this
kind of research. The scientific work under this grant accentuates the
power of controlled experimental techniques to evaluate behavioral
responses of marine mammals to sound, and highlights the importance of
further development of methods and models to evaluate the biological
significance of responses observed. The new analyses developed under
this grant for evaluating responses of individual tagged whales to a
series of short exposures highlights the promise of techniques that use



sensitive continuous measures of exposure and behavioral response to
provide more detailed and powerful results describing how the response
of an individual subject varies with the varying exposure history
during a single experiment.
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